














Û`UbY_ cVfUjbUjU hYac ]n n[cXcj]bY jcb^Yj  cgfYXchcÜU dU gY n`Ugh] bU dfYXghUj]hYj
_UhUghfcZU`b]\\][]Ybg_]\fUnaYfjaYgh]\Xc`[Y[U%-"ghc`Yh^U"DfYXjgYabUdf]aYfi@^iV`^UbY
fUn_f]jU dcXcVc bUXjgY nUbYaUf^Yb]\ ghfUb]Ü g dfcgh]a dUXWYa ²bU hfVib_³  _] gc












`U\_c VfU`WY n jY`]_c Xca]`^]^Y bY fUjbc df]^Yhbc ÜY[YhU  hYajYÜ hiX] Vc`YÜY g_Y`] j
bcgb]WU\"
?YmkcfXg.h\Y%-h\WYbhifmhckbg `UjUhcf]Yg VUXcXcif \m[]Yb]nUh]cb XYcXcf]nUh]cb















AUjf]ÜbU dU\`^UÜU fUn]g_cjU`b]\ hYa n[cXcj]bY jgU_XUb^Y[U ]j`^Yb^U gY ^Y XUbXUbYg
]n^YabcfUn]f]`U]bnX]gY XUg_cfU^XUb]jYÜZYbcaYbU _]ain[cXcj]bUf^]bYV]dcgjYh]`]
dcncfbcgh]"JgU^nU\cXbU\]ghcf]c[fUZ]^UbU^V]V]`U _chi[chUj`^UDYhYf6if_Y XUbYgdfU_h]Übc
Y ±bU dch] \ _i`hifb] n[cXcj]b] ÜYgUf_c`]²"& GYjYXU hU fUn]g_cjU`bU ]f]bU jY`^U hiX] nU
WY`c jfghc dfcV`Yacj  _] ^]\ dfciÜi^Y ]bhYfX]gW]d`]bUfbc nUgbcjUbU c_c`^g_U n[cXcj]bU  nU
_UhYfcdUjg`cjYbg_Yan[cXcj]bcd]g^iU`Yb]V]`cjYÜ^Y[UnUb]aUb^U"5_`^iVhYai`U\_c
i[chcj]ac  XU gc gY hiX] df] bUg n[cXcj]bUf^] j c_j]fi fUn]g_Uj [cgdcXUfg_Y ]b gcW]U`bY
n[cXcj]bY bdf" ]bXighf]U`]nUW]^Y  ifVUb]nUW]^Y  \][]Yb]nUW]^Y aYgh  Yd]XYa]^  ijU^Ub^U bcj]\
_i`hif  ]nfUVY [cnXcj  ]ngiYjUb^U VUf^U  fY[i`UW]^Y fY_ ]b ]n[fUXb^Y dfY_cdcj  fYjc`iW]^Y j
dfcaYhi  hif]naU  gaiÜUb^U Xch]_U`] fUn`]Üb]\ c_c`^g_]\ dfcV`Yacj" 5 bUÜfhcjUb fUnjc^ j
dcgYVbc±Y_cgaYf² jacXYfbcjYXcY_cn[cXcj]bY^Y _chfYÜYbc dcjgYaiaUb^_U`"
AYXhYaUa] _]^]\VcjVcXcÜYhfYVUYVc`^XYhU^`bcfUn]g_Uh] gchiX]Y_c`c_]dfcV`Ya]
aYgh _fU^Yjn[cgh]hjYdfYV]jU`ghjU"Abc[Uc_c`^g_UjdfUUb^UgcjaYgh]\cVghU^U`UYdfYX
nUÜYh_ca dfcWYgU ]bXighf]U`]nUW]^Y ]b Y_gd`cn]jbY[U bUfUÜUb^U dfYV]jU`ghjU" J aYgh]\ gc





`Ughb] ]nbU^X`^]jcgh]"CV_cbWi%-" ghc`Yh^U gY ^YjY`]_UjYÜ]bUaYghdcjgYacgfYXchcÜ]`UbU
fYYjUb^Y dfcV`Yacj d]hbY jcXY ]b _UbU`]nUW]^Y hYf bUÜfhcjUb^Y dfcghcfg_Y[U fUnjc^U aYgh
ghUbcjUb^g_UbUgY`^U  ]bXighf]^g_UcVacÜ^U nY`YbYdcjf]bY ]hX"HcXUjg]caYb^Yb]i_fYd]
b]gccXghfUb^YjU`]jnfc_cj UadU_`Yg]adhcaYdfcV`Yacj"IfVUbUc_c`^g_Udc`]h]_UgYdc`Y[
hY[Ub]dfUjb]Ücn]fU`UbUdcXYY`g_cdfYV]jU`ghjc _]^Y]aY`cXfi[UÜbYdchfYVY"²'
=aaUbiY` ?Ubh  _] ^Y Üih]`c jcb^U ]n[bU` g dc`^U YghYh]_Y  ^Y j [cfb^Ya W]hUhi cdcab]`
bU[bigcVc _] ^Y ]ndi\hYjU`UjnUgafU^Yb]\ [cghY^YcV`^iXYb]\aYgh]\"?cbYW%," ghc`Yh^U
gY ^Y j aYgh]\ ]ncV`]_cjU`U bcjU gYbn]V]`bcgh nU jcb^Y" G`Ujb] bYa_] nXfUjb]_ 7\f]ghcd\
K]`\Y`a <iZY`UbX  _UhYfY[U XY`c ^Y Xc]jY`c fYWYdW]^c hiX] bU G`cjYbg_Ya  ^Y bdf" j gjc^]
aU_fcV]ch]Üb]hiX]^]ciaYhbcgh]dcXU`^YjUb^UÜ`cjY_Y[U]j`^Yb^UnUd]gU` XU^YbYÜ]ghnfU_
j jY`]_]\ ]b [cghc bUgY`^Yb]\ aYgh]\ bU^jYÜ^Y gfYXghjc nU _fU^Ub^Y ]j`^Yb^U" CXgjYhcjU` ^Y
bYjUfbcnUXfYjUb^YjjY`]_]\aYgh]\]bnUd]gU` XUgc±cXdfh][fcVcj]Ü`cjYhjU]bg]WYfbY
gUacjZ]n]ÜbYa hYajYÜhiX]jacfU`bYaga]g`i²"(
% 7]h"dcDYhYfDUmYf 8Yf;YghUb_jcbK]Yb"yVYf?UbU`[UgY HchYbXbghYibXUbXYfYV`Y;YfiW\g_i`]ggYb K]Yb%--+ ghf"-"
& DYhYf6if_Y ?U^^Y_i`hifbUn[cXcj]bU @^iV`^UbU&$$+ ghf"'*"
' >UbYn7j]fb CgbihY_nUfUndfUjcc=bh]hihinUn[cXcj]bcc_c`^Uj7Y`^i h]d_cd]g 7Y`^Y&$$- ghf"("








nXfUj^Y hYf\_fUh] jYXbcVc`^bYnbcgbccVÜihYb^Ycn]fcaUnUnbUjUb^Y gafUXi ^Ydcbcjbc
nU\hYjU`cnbUhbYW]j]`]nUW]^g_YbUdcfYbUgdfch]YbUa]`^Ybci_fcÜYb]bUfUj]]bX]j^]b]")







]bgYÜU bUaU`c]bjY`]_cdchfYVc _]gc^ c \cÜYbcÜY acfU`]cdfUj`^Uh]dfUjjg]VfYnfUn`]_Y 





gc±hcfYÜ²Ydc]aYbcjU`] gc^]fY_`]±dchi^]\^Yn]_]\.5Vhf]hh FYh]fUX Df]jYh/]bÜY^]gY_fh
fYÜY a]g`] XY ^c ^Y ]aYbcjU`dcg`cjYbg_c²" >UbYn6`Y]kY]g ifYXb]_g`cjYbg_Y[UÜUgcd]gU


















* ?aYh]^g_Y]bfc_cXY`g_Ybcj]WY Ü`UbY_JghfUb]Y &)"-"%,(("6`Y]kY]gcj]nfUngY^Yjg`cjYbg_Ya_b^]bYa^Yn]_iijY`^Uj]`_ch
ghfUb]ÜY jUf\]jg_]\Xc_iaYbh]\dUgYnUghfUb]ÜYdc^Uj`^UhiX]]nfUngYf]`b]_ _]dUgYnU]fcidcfUVcb]igdY`ijY`^Uj]h]"C
hYa[`Y^.5`Yb_U?UÜ]Üb]_;UVf]Ü GYf]`b]_!dfYdfcgh]nfUnnUghfUb]ÜY"?U_c`U\_chiX]bU^Vc`^dchfYVbUg_f]hUfYÜdf]dcacfY_







cn]fi j`UXU`Y _UhUghfcZU`bY  g_cfU^XU gfYXb^YjY_Y fUnaYfY" Dc
±nUbYg`^]j]\]n_ib^U\²hU_cghUf]\_chbcj]\nXfUjb]_cj bU^V]V]`c
]j`^Yb^Y j hU_fUhb]\ aYgh]\ bYjUfbY^Y  ±gU^ bU^ V] hYj]`c Vc`Ynb]
jb^]\XU`YÜdfYgY[U`c h]ghcbUdcXYY`^i²",
YcaYb^Yb]nXfUjb]_
<iZY`UbX ^Y cdcnUf^U` bU ghfidYbY ]b _ibY fUnaYfY j aYgh]\"
6fU`WY^Ydcn]jU` XUbU^g_fV]^cnU_UfbU^jYÜ^cÜ]ghcÜc ÜYgY\cÜY^c









aYb]` XU ^Y ]aY`U@^iV`^UbUXcjc`^_UbU`cjnUcXjU^Ub^Yi`]ÜbY]b\]bYbYgbU[Y"Jg]gc
gY]n`]jU`]jfY_c@^iV`^Ub]Wc"Abc[cVc`^dUghU[Ug_fVY`]\iXUVfYnVf]bcgh]bbYaUfbcgh
`^iX] df] cXghfUb^YjUb^i ghfUb]ÜbY bYgbU[Y  _] ghU VchfcjU`] _ cXifbYai gafUXi"%%
+ ?aYh]^g_Y]bfc_cXY`g_Ybcj]WY Ü`UbY_JghfUb]Y &)"-"%,(("
, Dcdi`}fY;YgibX\Y]hg!NY]hib[ Ü`UbY_8UgGhUXh`YVYb Bf"-, -"%&"%,')"
- <iZY`UbX 8]Y?ibghXUgaYbgW\`]W\Y@YVYbnijYf`}b[Yfb =="DfUWh]gW\YfH\Y]` ghf"(*"
%$ =V]XYa ghf")$"













bYgbU[Y UadU_cXb^YWY`cÜYn]bÜYndc_f]hU hU_c XUgYXcb^]\df]XY`Yg_cn]WY`Yg_`UXY
V`UhU]bWY`Y[bc^bYa`U_iY XUhcfY^hfYVUfYÜ] XUbYgbU[Ub]gUacjb^]\ UadU_XUgc
hiX]cbUjbYgbU[]"²%'=ndfUnb^YjUb^YnUbYaUf^Yb]\ghfUb]Ün`YgYb]a]WYja]]bjYÜ_fUhWY`c
ncXdfh]adUXWYa±bUhfVib_²gY^Y]njU^U`cnUb]_fbc]bdcjfbc"
AYghbY cV`Ugh] gc hU_]a _UbXU`cnb]a nXfUjghjYb]a fUnaYfUa nUÜY`Y dcgjYÜUh] jYÜ
dcncfbcgh] cV ]nVfi\i fUnb]\ Yd]XYa]^" Abc[c ghfU\i gc dcjnfcÜ]`Y dfYXjgYa Yd]XYa]^Y






JdfUUb^YnUbYaUf^Yb]\[fYnb]W  g`UVY_UbU`]nUW]^Y ]b ghfUb]Ü gcaYghUbUG`cjYbg_Ya
g]WYfbYdfYghUbcdfYhfYgU`U hcXUdcaUb^_`^]jcgh]gcfYYjU`UdfYdcÜUg]]bbYiÜ]b_cj]hc"CV








fUn`Yn`UdcnYa`^]²" Y g`UV]_ch[fYnb]WY ^YV]` g]ghYacXjUUb^Ub^]\cjYjgYV]bY":Y_U`]^Y
gccXjUU`]j`YgYb]\]bcXdfh]\gcXÜ_]\GU]`Yf^Yj![fU_]g]ghYacXghfUb^YjUb^UcXdUX_cj
_aYh^Y ]n V`]b^Y c_c`]WY  bU^jYÜ ]n JcXaUhU ]b Acgh" CXjUUb^Y ^Y V]`c bYg]ghYaUh]Übc
]b ±X]j^Y²  _aYh^Y gc cXjUU`] jgYV]bc [fYnb]W  ±_UXUf gc nU hc ]aY`] jc`^c ]b ÜUg  nUhc gc





V]gYighjUf]`UYdcgYVbc[bigbU]b_cX`^]jUaYUb]WU"G_fUh_U b]ÜiXbc XUgcH]ggchUnUfUX]gafUXi _][U^YacfU`hfdYh] 
jYÜ_fUhÞVc`Y`Ybcgb]WY¨"!DcXfcVbY^Y[`Y^.5jjYfh]aYbh]U`dcdc`cgcdfU`UgiUgU`ihYXY`g]["H]ggch DUfhYdf]aU JYbYn]U
A877@LLL ghf"&*!'$"





dfY_caYfbc bUdc`b^YbY [fYnb]WY gdUXU`Y aYX bU^Vc`^ cV]ÜU^bY bYdf]^Yhbcgh]² XYY`bY[U
ghc`bY[UaYghU@^iV`^UbY"%)
AYghb] cVÜ]bg_] ac^Y gc gY bUhc fYgbY^Y gdcdUX`] n jdfUUb^Ya gUbUW]^Y [fYnb]W ]b
ghfUb]ÜY`Y_cbYWgYXYaXYgYh]\`Yh ]bdcg_iU`]bU^h]bUÜ]b _U_c^]\dfUnb]h] ]bcXjUUh]"
:Y_U`]^YbU^V]cXg`Y^cXjUU`]jXcVfcnUdfh]\gcXÜ_]\ b]_U_cfdUbYjjcncj]\n`YghjUa]
`c^hfUa]]bhccVhcÜbcXc`cÜYb]\bcÜb]\ifU\"Ji`]WU\]bhf[]\bchfUb^Y[UaYghUgcacfU`]
ghfUb]ÜU dfYX ]ndfUnb^YjUb^Ya fUn_i]h] n aYUb]Wc Y`YnbY [U`]WY ]b _UfVc`bY _]g`]bY 
\]b]dcgYghb]_]dU gcV]`]cXh`Y^ nUfUX] ghfc^Y[UbUXncfUXc`b]bUnbUb]h]XUbdfUnb^Yb^U
bUXncfb]_iaYghbYdc`]W]^g_YghfUY"NU_f]hY`^Y^YV]`UdfYXj]XYbU_UnYbg_U[`cVUcX%Xc
%$$[c`X]bUf^YjU`]cX*ifXc%(Xb]nUdcfU"%*
FUn_iYjUb^Y [fYnb]W ^Y V]`c j bUjUX] Xc `YhU %,-$  _c ^Y aYghb] aU[]ghfUh hc dcÜYh^Y
cXgjYhcjU`  gU^ gY g hYa bY XcgYY XYn]bZY_W]^U [fYnb]WY  hYajYÜ gY dcjnfcÜU `Y gafUX 
dcdc`bcaUfUn_iYb][bc^dUV]V]`_cbÜbc±nUdc`^YdfY^_cX`^]jbY[c_cf]ghYb²"DfYX`U[U`
^Y bU^\]b]dcgYghb]_]g_fV]^cnU hc XUgc[fYnb]WYjXcVfYaghUb^i XUXfY hY_cÜ]bY ]b
XUgchU_cdc_f]hY _U_cfnU\hYjUdcghUjU"8cXU^acY XU[fYnb]WYb]gc]aY`YjgYaYghbY
\]Y/ ]n bY_UhYf]\ gc jgYV]bc ghfUb]Ü ]b cXdUX_cj gdY`^U`] bYdcgfYXbc j WYghb] _UbU`  _]
gY ^Y ]nhY_U`j@^iV`^Ub]Wc"7Yghb]_UbU`] gcV]`] hU_c hYgb] ]b hU_caU`cbU[b^Yb] XU gY ^Y
bYgbU[U`Yg`UVccXhY_U`U]bcVg`UVYajfYaYbigY^Ydc[cghcn[cX]`c XUgY^YXj][b]`UbU
WYghY]bhf[Y]bfUn]f^U`UbYnbcgYbgafUX"?UbU`] _]gcgY]n`]jU`]j@^iV`^Ub]Wc gcV]`]dcjf\
jgY[U ]ndY`^Ub] YdfYaU`cdcXdcjf^Ya  hU_cXU ^Yb^]\cj ]n`]j gY[U`bUXjcXbc[`UX]bc




@YgYbY WYj] ghfUb]Ü  jYÜ_fUh bU[b]hY  dfYdYfY`Y ]b dfYdighbY  gc _Uf dfcghc j]gY`Y j
g`UVcn]XUbY_UbU`Y _]gc_caibg_Yi`]Ü]WYdcjYncjU`]gWYghb]a]_UbU`] dc_UhYf]\gY ^Y
bUhcbYgbU[UcXjU^U`Uj@^iV`^Ub]Wc"GYjYXUgcn[b]`cVb]a] gbcja]bUg]ÜYbY hY_cÜ]bY _]






8YY`b] dfYXgYXb]_ 5bXfY^ K]b_`Yf ^Y `YhU %,,*  _c ^Y @^iV`^Ubc dcbcjbc cV]g_U`U
Yd]XYa]^U _c`YfY  idfUj]ÜYbc chY` aYghb] cVÜ]bg_] gjYh  ±XU gY ^Y `YhU ]b `YhU dYÜU` n
nXfUjghjYb]a]jdfUUb^]`YU_UXYa]Übc #"""#XUgY^Y]ndfUnb^YjUb^Y^UadcdbYjaUh]Üb]dch]
%) 5bXfY^GhiXYb GhUbcjUh]j@^iV`^Ub] @^iV`^UbU%--) ghf"(%!(&"
%* =V]XYa ghf"(&!('"
%+ =V]XYa ghf"('!(("






@YhU %,,- ^Y bYiÜ]b_cj]hcgh aYghb]\ cV`Ugh] gaY]`U hiX] _Uf]_UhifU j \iacf]gh]ÜbYa
`]ghi6fig _]^Ydf]_UncjU`UjY`]_cjYgY`^Y`^iV`^Ubg_]\dcX[Ub _cgcg`]U`Ybcj]Wc XUbcjY
_UbU`]nUW]^Y Y Xc`[c bY Vc"&$  DfcWYg \][]Yb]nUW]^Y ]b XYncXcfUW]^Y aYghU  _] ^Y j_`^iÜYjU`
hiX]UgUbUW]^cghfUb]Ü]b_UbU`]nUW]^Y gY^YnUÜY`Y`YjXYjYhXYgYh]\`Yh]\%-"ghc`Yh^U n`Ugh]
dcjY`]_cbcÜbYadchfYgi`YhU%,-) UchYabY_c`]_c_UgbY^Y"
JgU ghfUb]ÜU  _] gc gY g_f]jU`U dc `^iV`^Ubg_]\ \]U\  gYjYXU b]gc V]`U YbU_U" HiX] hY
]bh]abY dfcghcfY nU nUXcjc`^YjUb^Y Z]n]c`c_]\ dchfYV ^Y nUnbUacjU`U gcW]U`bU bYYbU_cgh"
DfYacb]a`^iV`^Ubg_]aaYÜUbcagY ^Ydf]dcfcÜU`c XU±acfUV]h]df]jgU_YaghUbcjUb^i
hiX]ghfUb]ÜY _c`]_cfac[cÜYXU`YÜcXXfi[]\dfcghcf]b njY`]_]ac_bca cVfb^Yb]acX
Xfi[]\gcV"BU hYac_biacfUV]h] U_c hfYVU nU[f]b^U`c"JfUhUghfUb]ÜUgYacfU^cXcVfc
nUd]fUh] ]bjghfUb]ÜibUXYgb]ghYb]bU^VcWU^b]WUgdUd]f^Ya"²&%
JnjYn]ghcU`Yhb]adUd]f^Ya_ch]nVfUb]a±Ü]gh]`b]agfYXghjca²gcbY_UhYf]ghfc_cjb^U_] 
dchYa _c ^Y ±DUghYif^YjU a]_fcV]c`c[]^U aYX `YhcaU %,+$ ]b %,,$ gdfYaYb]`U Xc^YaUb^Y











hiX]df]jgY\Xfi[]\]jU`]\ dcXjf[`Ug]`] \_fUh]dU^Ycf[UbY _]gcbUaYb^Yb]gdfY^YaUb^i
]b_cbÜbYai ]n`cÜUb^i hY\ gbcj] cg_fVY`Un `Ughb]a]cVÜih_]bi^Y _] Ü`cjY_UdcncjY^c_
dfUjcÜUgbYaicXghfUb^YjUb^iVfYaYbU"²&(
GcW]U`bUbYYbU_cghfYjb]\]bVc[Uh]\dUb]df]`UXc]nfUnUgUacjighfYnb]±\][]Ybg_]²
ifY^Ybcgh]ghfUb]Ü hYajYÜhiX]jXcghcdbcgh]dfcghcfU Xc_UhYfY[UgY^ YYgUaWYgUfcXdfUj]`
dY" DcaUb^_Ub^Y ifY^Yb]\ ghfUb]Ü  _] ^]\ idcfUV`^U jYÜ [cgdcX]b^ghYj  ^Y V]`c nU jYÜ]bc
aYghbY[UdfYV]jU`ghjUbY_U^dcjgYacV]ÜU^bY[U Yn`Ugh]jghUfYa dfcghcfg_cgh]gb^YbYaXY`i
aYghU"?i`hifb]n[cXcj]bUf>cg]dAU`^YhU_cnUgfYX]ÜY@^iV`^UbYY`YhU%-()i[chUj`^U` XU
%- :"?cVU` C_c`Yf]bU?fUb^g_Ya ghf"%(,!%(-"
&$ 6fig %,,- h") ghf"'*"
&% >cYZJU`YbÜ]Ü Jn[c^U]bca]_UU`]]nj]fgfYÜY @^iV`^UbU%,-- ghf"%)("
&& ;Ycf[YgJ][UfY``c Û]ghc]biaUnUbc"HY`YgbU\][]YbUcXgfYXb^Y[UjY_UbUdfY^ @^iV`^UbU%--- ghf"&)&"








a]^]\ `i_b^U\²  ^Y  ÜY jnUaYac nU df]aYf bY_c dcfcÜ]`c c U`cghb]\ \][]Ybg_c!gUb]hYhb]\
fUnaYfU\jHfghic_fc[ `YhU%-$$ ±bY]nc[]Vbc_fU`^YjU`UiaUnUb]^U² hYfgcgYnUbYaUf^U`U
±bU^Vc`^ cgbcjbU dfUj]`U hY`YgbY \][]YbY²" Hfgh bU^ V] V]` nUhc ±dfUjc [c^]ÜY fUn`]Üb]\
Vc`Ynb]²"&*JigafU^YbYaaYghi^YV]`U±dcjgYabYdf]aYfbUifYX]hYjdcXnYa`^U"?UbU`]nUW]^U
^YbYdf]aYfbU dfYcn_U bYdfYhcÜbU"GhYbY_UbU`cj gcn]XUbYbU gi\c ]bbY gWYaYbhca 
_Ufcac[cÜUdfcb]WUb^YZY_U`]^jdcXhU`b]Wc ghYadU]f]hYjVU_hYf]^]ba]_fcVcjjgY\jfgh"²
BYdf]aYfbc bU^ V] V]`Y n[fU^YbY hiX] bY_UhYfY i`]WY  nUhc gY bU b^]\ ±nUXfi^Y^c cXd`U_Y 
bUaYghcXUV]cXhY_U`Yjacf^Y"HU_Yi`]WY gcdfUjU[c^]ÜUVU_hYf]^ bYgbU[Y ]b gafUXi 













CjdfUUb^ighfUb]Ü^YbY_U^` YhdfY^fUna]`^U`hiX]nXfUjb]_7Uf`c5dc``cb]c _]^ YdfYX`U[U`
jYÜbUÜ]bcj ±_U_cdfYdfYÜ]h]nUiXUf^U^cÜYaigafUXidcUacb]U_i]bjYd`cjcX]_cj]_]g`]b] 
XUV]df]Y`bUXUb"@U\_cgYcX`cÜ]acnUdfYa]ÜbcU`]Z]_gbc[fYnb]Wc _] ^c^YdchfYVbc




&) Df]a".5"GhiXYb GhUbcjUh]j@^iV`^Ub] ghf")*"CdfYbUdc`b^Ybcgh]bY_UhYf]\\]]bghUbcjUb^nXY`UjW]]bcU_ihbYa
dcaUb^_Ub^ighfUb]Ü _]^]\idcfUV`^U^cghUbi^cÜYghfUb_Y [cjcf]^chiX]Xfi[]j]f] _]dciXUf^U^c XUhU_YfUnaYfYb]gcj
g_`UXigdfYXd]g]ghUjVbY[UfYXU"!;`Y^bdf".N[cXcjcbg_]Uf\]j7Y`^Y 5'+ CVÜ]bU7Y`^Y!c_c`]WU G`UVYghUbcjUb^g_YfUnaYfY
XY`UjWYj!bU^Yab]_cjghUbcjUb^ %,-& LLLJ==#(&"










;fYnb]W]acfUacXcXUh] hiX]dcgYVbcWYj _]bU^Vc gdY`^UbUXc ghfY\Y ]bVccac[cÜU`U
cXjU^Ub^YgafX`^]j]\d`]bcj _]V]gYg]WYf`U\_cbYjUfbc_cd]Ü]`]j[fYnb]W]"²'%
FUn`]_YaYXfYjb]a]]bVc[Uh]a]dUgcgY_UnU`YhiX]jbcÜb]\dcgcXU\"JY`]_UjYÜ]bU
^Y V]`U dfYdfcgh]\  h]ghY bU^dfYacbY^]\ dU gc V]`Y Z]bc ]nXY`UbY ]b `Ydc c_fUYbY" BcÜbY
dcgcXY gc dc VYgYXU\ caYb^YbY[U 5dc``cb]U ±dcbcÜ] fYg dfU_h]ÜbY ]b bi^bc dchfYVbY
j \]U\  _^Yf ghfUb]ÜU b]aU^c ]b gY acfU^c \YfaYh]Übc nUd]fUh]  gU^ gY `U\_c g]WYf ]n b^]\ 
dcgYVY^jhcd`]\aYgYW]\ ]f]bYdfYXghUj`^]jjcb^"?cf]ghbc ^Y XUdcjgU_]idcfUV]jgYV]b]
XcXUacc[`^YjdfU\i]bUdbcU`]dYgY_ `U\_cidcfUV]achiX]Y`Yncjgi`ZUh]bjgYV]bchU_c
XYn]bZ]W]fUac²"'&
Dcdi`Ufb] bUgjYh] nU nXfUj^Y ]b \][]Ybc gc df]dcfcÜU`]  XU bU^ aYÜUb] bcÜbY dcgcXY
\fUb]^c j gdU`b]WU\  j caUf]WU\ df] jn[`Uj^i jgU_Y dcghY`^Y" 8fi[UÜY ^Y V]`c df] b]^]\ 
fYjbY^]\g`c^]\dfYV]jU`ghjU.












'% @³=[]YbYcgg]U`UjYfUaYX]W]bUdcdc`UfYXY`Xf"7Uf`c5dc``cb]c 7UdcX]ghf]U%,-% ghf"-(!-)"
'& =V]XYa ghf"-)"











Y dfY^ gac caYb]`]  ÜY gY dcbcjbc dcjfbYac _ df]aYfi @^iV`^UbY  XU gY ^Y dfcWYg
\][]Yb]nUW]^Y ]bXYncXcfUW]^YaYghUnUÜY` Y`YjnUXb^YaXYgYh`Yh^i%-" ghc`Yh^U"AYghcgY ^Y
acXYfb]n]fU`cn`Ugh]jdcdchfYgb]XcV]  hcfY^dc`Yhi%,-)"G]ghYabcjY_UbU`]nUW]^YgY ^Yj
@^iV`^Ub] df]Xfi]` acXYfbYai aYghbYai jcXcjcXi ighUbcj`^YbYa %,-$ Y`Y `YhU %,-,"
IdcfUV`^Uh] gc nUÜY`]bcjY hY\bc`c_Y df]^YaY  _ch bUdf]aYf VYhcbg_Y_UbU`Y ]b ±aYU`b]
g]ghYa² hYf acXYfbc dbYjaUh]Übc ]ndfUnb^YjUb^Y [fYnb]W" G]ghYa acXYfbY^Y _UbU`]nUW]^Y
gY ^YbUhcdcÜUg] ]bdcghcdcaU]f]` ]b `YhU%-%$ ^YV]`cbUaYghbc_UbU`]nUW]^g_ccafY^Y






V]`chU_fUhcdfYa`^Yb]\gUac&('%'% 'ghUbcjUb^"GhUbcjUb^U gYghUj`^YbU]njYÜdfcghcfcj 
gcV]`UjjYÜ]b]df]aYfcjcdfYa`^YbUhiX]gghfUb]ÜYa ghUbcjUb^UnaUb^dfcghcf]dUbY"'*
Abc[cghfc^]dcdchfYgb]\][]Ybg_]dfYXd]g]gcbUfY_cjU`] XUgcjghfUb]Ü]\jcgfYXb^]\
dfYXY`]\ aYghU ghUfY `YgYbY WYj] g_cfU^ VfYn ]n^YaY nUaYb^U`Y `cbÜYbY cn]fcaU Y`YnbY"
?UbU`]nUW]^U _]gY^Y]n`YhUj`Yhc]f]`U ^Yg_idU^njcXcjcXcacac[cÜ]`UhiX]acXYfb]nUW]^c
ghUbcjUb^ n Ub[`Y_]a] ghfUb]Ü] bU jcXbc ]nd`U_cjUb^Y"'+ N b^]a] gc cdfYa]`] jgY bcjY 
acXYfbY ghUbcjUb^g_Y \]Y ]b gYjYXU ]aYb]hbY aYÜUbg_Y j]`Y" NU fUn`]_c cX bchfUb^]\
aYghb]\dfYXY`cj _]gcgYdcghcdcaUjgYVc`^acXYfb]n]fU`] gccghU^U`UbY_UhYfU`^iV`^Ubg_U





]b XYncXcfUW]^Y aYgh  \ _UhYfYai ghU abc[c df]gdYjU`] dfUj dcXnYab] _Ud]`Ufb] bUdfUj]
jcXcjcXU ]b _UbU`]nUW]^Y  _] ghU ]n dcjf^U j dcXnYa`^Y dcghcdcaU dfY[bU`] hiX] cXifYb
gafUX dUb]nU^YaU`gUacnXfUjghjYbYdfYXd]gY]b_cb_fYhbYdfU_h]ÜbYi_fYdY]bdcgY[Y
jifVUbcc_c`^Y hYajYÜgc]nVc`^UjYaYghbY\][]YbY_chdfcWYgW]j]`]n]fUb^UdcaYb]`YhiX]
jn[c^b]dcghcdY_XfiVY"±AcXYfb]n]fUbYbcfaYjYXYb^U ]bfUjbUb^U hYfaYbhU`]hYhY _] ^]\
^Y nU\hYjU` aYghb] bUÜ]b ]j`^Yb^U  gc gY acfU`Y ! bUj_`^iV bY_UhYf]a cXdcfca ! ijY`^Uj]h]
'( ;`Y^bdf"fY_`Uab]_UhU`c[XibU^g_Y[UdcX^Yhb]_UDUi`U8iacbhU W"]b_f"XjcfbY[UXcVUj]hY`^U_"i"_"<cZ!@]YZYfUbhnU
cdfYacgUb]hUf]^g_cbWU%-"ghc`Yh^U"










HU XfiVYbU dfYjn[c^U `^iX] gYjYXU b]
cV`UhiX]ghfUb]Ü]b_ibY[UgafUXi]n`cÜ_cj"
?UadUb^Y dfch] bYgbU[] ]b hYj]`bY bcjchUf]^Y
bU dcXfcÜ^i aYghbY \][]YbY bU^ V] g]WYf `^iX]
_cbÜbcbUjUX]`YbUgbUbcgh U_`^iVghfc^Yai
bUXncfi  X]gW]d`]b]fUb^i ]b _UnbcjUb^i aYghb]\
dfYV]jU`WYj gcgYbY_UhYfY nUghfc^Y\][]Ybg_Y
dfYXd]gY dcjgYa bYXcdighbY dfU_gY  c\fUb]`Y
]b `Y dcÜUg] ]n[]bYjU`Y" G g`UV]a] \][]Ybg_]a]
fUnaYfUa] gc gY acfU`] Y Xc`[c ÜUgU gccÜUh]
gYjYXUfYjbY^]dfYV]jU`W]aYghU nUdcdchfYgbc
XcVc acXYfb]nUW]^Y  \][]Yb]nUW]^Y ]b XYncXcfUW]^Y dU bU^ nU nU_`^iÜY_ bUjYXYa Y bY_U^





dchfYVY ^YaUfg]_^Yg_U`]`caYXgcgYXg_YcXbcgY"BY_cdcfcÜ]`c]n `YhU%-$&bdf"dfUj] XU
gYAUf]^U;UfjUgnXfi]bcj\]]bUHf[igj" >U_cVUh"(bYXf]\]bY[UfYXU ±XUgjc^Y
hY`YgbYdchfYVYjghUbcjUb^icdfUj`^U^c]bcXdfhY_U\`Ybcg]^c]bV`Uhcdc\cXb]_ifUfhfYgU^c
]bghfUb]ÜYdcbYgbU]^c XUbcVYXYbV`]nibYacfY hU_YbYgbU[YXcdYfbUU^c XUghfUUbg_c
gafX]²"(%
BUj_`^iV bYdfYghUbYai dciXUf^Ub^i aYghbY[U cVÜ]bg_Y[U gjYhU  XU gY acfU `^iXghjc
_cbÜbc bUjUX]h] bU gbU[c  gY bY_UhYf] @^iV`^UbÜUb] Y jYXbc b]gc cXdcjYXU`] bY_UhYf]a
bUjUXUa" J bY_UhYf]\ ghUf]\ \]U\ gc gY Y jYXbc g_f]jU`U ghfUb]ÜU ±n cXdfh]a dUXWYa² 
jUb^Y dU gc ghUbcjU`W] aYhU`] jgc ac[cÜc bYgbU[c ]b \]bY cXdUX_Y  cX ±gaYh]  _if^Y[U




DcaUb^_Ub^Y ifY^Yb]\ ghfUb]Ü  _] ^]\ ^Y acfU`U idcfUV`^Uh] _cd]WU `^iX]  dU ^Y V]`c Y
dcgYVbcbYjUfbchU_fUh _UXUf^Y@^iV`^Ub][fcn]`UYd]XYa]^U_U_bYbU`Yn`^]jYVc`Ynb] bdf"
_c`YfY  h]ZigU U`] [f]Y" C hYa bUg bdf" dfYdf]ÜU dcfcÜ]`c Xf" 6`Y]kY]gU  c _UbXU`cnbYa
gUb]hUfbYaghUb^ijWi_fUfb]aYXdfjcgjYhcjbcjc^bc.±J\]]cVghU^U^chf]hfVib_ghfUb]ÜU 
'- 5"GhiXYb GhUbcjUh]j@^iV`^Ub] ghf"*("












& - ' -$ +
' &$ ( +- *
( ', ( *% *
) ** % '' -
jYÜ_ch) ,' ' %* +






jc^b]\ i^Yhb]_cj  _] hY^Y %,+ i^Yhb]_cj ]b &&
ghfUUf^Yj" #"""#JbcfaU`b]\dc[c^]\gY fUÜibU&$
`^iX]bUhcjfghbcghfUb]ÜY"GhfUb]ÜUgYbYdfUnb]^c 
hU_c XU dcX[UbY dc _id]\ ]nhfYV_cj VfYn hYUj
df]XY^c j V]jU`b] dfcghcf  hYa `U^Y  _Yf ghfUb]ÜY
b]aUjfUh"²8f"6`Y]kY]g ^YV]`nUhcabYb^U XU ^Y
hfYVU\]cbi^bcnUdfYh]]bnUdYÜUh]h]"('
BYgbUbU ]b c[UVbU ghfUb]ÜU gc ]aY`Y hiX]
hYj]`bY [cgh]`bY ]b _UjUfbY" ?ch nUb]a]jcgh hU_c
caYb]ac  XU gY ^Y bUX bYnbcgb]a gafUXca
]b iaUnUb]^c j ghfUb]Ü]\ _UjUfbY 5ighf]U `YhU
%-$$ df]hc]` bU aYghb] aU[]ghfUh bY_ \][]Ybg_c
cgjYÜYb] Ubcb]abY  _] gY ^Y bU Xcd]gb]Wc
dcXd]gU`±Y]b7UZY\UigVYgiW\Yf XYfCfXbib[ibX
FY]b`]W\_Y]h`]YVh²"((
Dc abc[]\ _ch]\ `^iV`^Ubg_]\ i`]W ]b hf[cj dU gY Y dcgYVbc cV gcbÜbYa jfYaYbi b]










@^iV`^UbÜUbY" >cg]d DfYdY`i\ ^Y bdf" Y jYÜ_fUh cjUX]` 5bc >UbW  XU ±^Y n`]jU`U ]n dfjY[U
bUXghfcd^Ug_cn]c_bc]nbcÜbYdcgcXYjcXcbUcjUX]hY`^U²"(+
BUc n[cXVc dU bU^ nU_`^iÜ] dcfcÜ]`c aYghbY[U dc`]W]^g_Y[U ghfUb]_U :YfXU UZYf^U c
bYgfYÜbYadf]dYh`^U^i _]^Y%'"c_hcVfU%-$-Xc`YhY`]nXY`cjU`_c_`cVUg]b\]bcdcgYghb]Wc
bUGhUfYahf[iAUf]^cIfVUg";cgdUai^YbUafYÜdf]^Uj]`U XU^c^YcVdcdc`bcaU^UgbYa
jfYaYbi bYbUXcaU Xc`YhY`U d`c\U dcgYVbY jfghY" BU cV]ÜU^bYa gdfY\cXi cV @^iV`^Ub]W]
^Yc_fc[,"ifYnjYÜYfgYX`UbU_`cd XUV] gYcXdcÜ]`U" ±?UfbUYb_fUhdf]`Yh]cXXfi[Y[U
VU`_cbUiaUnUbUjcXUbUb^c XU^YV]`UjgUac_fU"²(,











N[cXcj]bg_] Uf\]j 7Y`^Y N57. 5 '+  CVÜ]bU 7Y`^Y!c_c`]WU  G`UVY ghUbcjUb^g_Y%"
fUnaYfYXY`UjWYj!bU^Yab]_cjghUbcjUb^ %,-& LLLJ==#(&"
N[cXcj]bg_]Uf\]j@^iV`^UbUN5@.F9;=#ZUgW"%$', %%(* %&** %'%+ %*'+]b%*',"&"
5DC@@CB=C 7Uf`c @´ =[]YbYcgg]U`UjYfUaYX]W]bUdcdc`UfYXY`Xf"7Uf`c5dc``cb]c '"
7UdcX]ghf]U%,-%"
6FIG %,,- h")"("
6IF?9 DYhYf ?U^^Y_i`hifbUn[cXcj]bU @^iV`^UbU&$$+")"
7CF6=B 5`U]b DYgh\UiW\ibX6`hYbXiZh"9]bY;YgW\]W\hYXYg;YfiW\g :fUb_Zifh*"
UaAU]b%--&"
7J=FB >UbYn CgbihY_nUfUndfUjcc=bh]hihinUn[cXcj]bcc_c`^Uj7Y`^i h]d_cd]g +"
7Y`^Y&$$-"
@=DD=7< :f"K]`\" Hcdc[fUd\]YXYf_"_"Dfcj]bn]U`\UidhghUXh@U]VUW\ ]b6Yni[UiZ,"
BUhif!ibX<Y]`_ibXY AYX]W]bU`cfXbib[ibX6]cghUh]_ @U]VUW\%,'("
:9@H;9B 9fbYgh <][]^YbUbU_aYh]\ ?f_c%-%$"-"
<5FHA5BB  ?Uf`  8]Y ?ibgh XYg @YVYbg Zfc\ ni kYfXYb ibX XUVY] ;YgibX\Y]h %$"
GW\b\Y]h  ?fdYf! ibX ;Y]ghYggh}f_Y ni Yf\U`hYb ibX ni jYfjc``_caaYb" 9]bY
;`W_gY`][_Y]hg`Y\fYZfXUgd\mg]gW\Y@YVYbXYgAYbgW\Yb 6Yf`]b%,+&"
<I:9@5B8  7\f]ghcd\ K]`\Y`a  8]Y ?ibgh XUg aYbgW\`]W\Y @YVYb ni jYf`}b[Yfb %%"
>YbU%+-+"
?5Û=ÛB=?;56F=Û 5`Yb_U GYf]`b]_ !dfYdfcgh ]nfUnnUghfUb]ÜY"?U_c `U\_c hiX]%&"
bU^Vc`^dchfYVbUg_f]hUfYÜdf]dcacfY_Vc[Ughji_b^]bY[U^Yn]_U N[cXcj]bUnUjgY 
`YhcL== &$$) h"% ghf"%'!&'"
?A9H=>G?9]bfc_cXY`g_Ybcj]WY Ü`UbY_JghfUb]Y &)"-"%,(("%'"
?C65@  :fUbW  C _c`Yf] bU ?fUb^g_Ya  NVcfb]_ G`cjYbg_Y aUh]WY  L===" njYnY_ %("
@^iV`^UbU%-%% ghf"*%!%),"




A5F7IG 9"#D5HH5M ;" @Y7cbX]n]cb]=[]Yb]Wc1GUb]hUf]YX]Hf]YghY Hf]YghY%-$$"%+"
A5H=Ù  8fU[Ub  ?UfUbhYbg_U dcghU^U nU jc^bY i^Yhb]_Y bU `^iV`^Ubg_Ya [fUXi %,"
N[cXcj]bg_]ÜUgcd]g `Yhb]_(* h"% %--& ghf"+%!,)"
D5M9F DYhYf 8Yf;YghUb_jcbK]Yb"yVYf?UbU`[UgY HchYbXbghYibXUbXYfYV`Y%-"
;YfiW\g_i`]ggYb K]Yb%--+"
DCDI@sF9;YgibX\Y]hg!NY]hib[ Ü`UbY_8UgGhUXh`YVYb Bf"-, -"%&"%,')"&$"
GHI89B 5bXfY^ GhUbcjUh]j@^iV`^Ub] @^iV`^UbU%--)"&%"
H=GGCH G]acb5"8" 5jjYfh]aYbh]U`dcdc`cgcdfU`UgiUgU`ihYXY`g]["H]ggch DUfhY&&"
df]aU JYbYn]UA877@LLL"
J5@9BÛ=Û >cYZ Jn[c^U]bca]_UU`]]nj]fgfYÜY @^iV`^UbU%,--"&'"














h\Y ]bhfcXiWh]cb cZ \m[]Yb]nUh]cb UbX XYcXcf]nUh]cb" H\Y dfcWYggYg cZ \m[]Yb]nUh]cb UbX
XYcXcf]nUh]cbUWhiU``mVY[Ubbchh]``h\YW`cgYcZh\Y%-h\WYbhifmk]h\h\YWcbghfiWh]cbcZ
acXYfbkUhYfkcf_gUbXgYkU[YgmghYa/h\YWcbghfiWh]cbkUgVY]b[dYfZcfaYX[fUXiU``mUbX




































Y`^_c<c`^YjUW A]fU?c`Uf!8]a]hf]^Yj]Ú 8iVfUj_UA`]bUf]Ú BYbUXAcUÜUb]b 
<fjc^YDYhf]Ú 8fU[cFc_gUbX]Ú A]fY`UG`i_Ub5`h]Ú =j]WUihY
AYÖibUfcXbcifYXb]Û_cj]^YÙY#=bhYfbUh]cbU`9X]hcf]U`6cUfX.
8fU[cFc_gUbX]Ú!dfYXg^YXb]_NU[fYV <fjUhg_U 8Ub]Y`6Uf]Ú@Y<UjfY!DUf]n :fUbWig_U G`UjYb6YfhcUDi`U 
<fjUhg_U Nf]b_U6`UYj]ÚNU[fYV <fjUhg_U HUh^UbU6i_`]^U5iW_`UbX BYkNYU`UbX 6cf]g;c`YW@^iV`^UbU 
G`cjYb]^U <fjc^Y;fUÜUb]bNU[fYV <fjUhg_U 5bXfY^<cn^UbAUf]Vcf G`cjYb]^U <U`]`=ÑbU`W]_5b_UfU Hifg_U 
9[]X]c=jYh]WDUXcjU =hU`]^U G]`j]^Y>YfÜ]bcj]Ú?f]YjW] <fjUhg_U ?Uf`?UgYf;fUn 5ighf]^U =gUc?cg\]aifU
Hc_]c >UdUb AUf]bcAUb]bNU[fYV <fjUhg_U 7\f]ghcZAUiW\AbW\Yb B^YaUÜ_U ?f]gh]bUA]`_cj]ÚNU[fYV 
<fjUhg_U =jUbA]fb]_NU[fYV <fjUhg_U A]f^UbUAcfcg]b]8ca]b]W_KUg\]b[hcb8"7" G58 @U^cgFzWnGnY[YX 
AU×Ufg_U ;cfXUbFUjUbÜ]ÚNU[fYV <fjUhg_U AUf_cUf]ÚNU[fYV <fjUhg_U A`UXYbHcacfUXNU[fYV 
<fjUhg_U >Ufcg`UjJYbWU`Y_CghfUjU ÛY_U A]`UbJfVUbigG`Ujcbg_]6fcX <fjUhg_U N`UhU
]jU_cj]Ú?YfY
Cg]^Y_ <fjUhg_U
Df]^Y`ca#@Umcih.
AYf]X]^Ub] 5`UbÛUd`Uf
NUbU_`UXb]_Y#>cifbU`X]fYWhcfg.
DYhfUGcaY_ <fjc^YDYhf]Ú
=GGB.
%,()!),*+
H]gU_#Df]bhVm.
6c[UX][fUZ]_U ?cdf]jb]WU&$%$"
BUbUg`cjb]W]#7cjYf.
Jf\?U`b]_UJfUb]`UW#JfUb]`UW DYU_cb?U`b]_<]``g
Zchc#d\chc.5`UbÛUd`Uf
5XfYgUifYXb]hjU#AU]`]b[UXfYggg.
<fjc^YDYhf]ÚifYXb]_
NUjcXnU\fjUhg_idcj]^Ygh :]`cncZg_]ZU_i`hYh
=jUbU@iÜ]ÚU' <F!%$$$$NU[fYV
Y!aU]`.\"dYhf]W4]bYh"\f
H]g_UbcindchdcfiA]b]ghUfghjUnbUbcgh] cVfUncjUb^U]dcfhUF<]?cdf]jb]Ü_c!_f]YjUÜ_YidUb]^Y
